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MEMORANDUM TO Ronald R Bellamy Chief
Decommissioning and Laboratorv B anch
Division of Nuclear Matenals Safety
Region |

FROM Larry W Camper Chigf oy L -
Decommissioning Branch
Division of Waste Management
Office of Nuclear Material Safety
and Safeguards

i

SUBJECT TECHNICAL AS3ISTANCE REQUEST 128861/128944 EVALUATION
OF DECOMMISSIONING COST ESTIMATES FOR SAFETY LIGHT
CORPORATION S 37 00030 02 AND 37 00030 08 LICENSES

The purpose of tt s memorandum s to provide a partial response tc Region | s Technical
Assistance Request (TAR) 128861/126944 dated Aprid 20 2000 The TAR requested a review
of Safety Light Corporation s (SLC) Decommussioning Cost Estimates (DCEs) for their 37
00030 02 and 37 00030 08 licenses In addition the TAR also requested an evaluation of
SLC s Denved Concentration Guideline Levels (DCGLs) This memorandum transmits the
results of the review of SLC s DCEs As discussed with Marie Miller ot your statt on August
28 2001 the evaluation of SLC s DCGLs will be completed in approximately two weeks and
the results wilt be submitted to Region | at that time

ICF Consulting (ICF) was contracted by the Office of Nuclear Maternial Safety and Safeguards
(NMSS) to evaluate Safety Light s October 26 2000 and December 6 2000 DCE submittals
On August 17 2001 ICF submitted ther evaluation of SLC s DCEs to NMSS (Attachments 1
and 2) For both licenses ICF reviewed SLC s assumptions evaluated the costs estimated for
the decommussioning tasks identified in the DCEs and identified decommissioning tasks that
were not included in the DCEs  ICF s findings include 1) several assumptions may not be
reasonable (e g SLC assumes the availability of a local labor force) 2) significant components
of the cost were not addressed In the DCEs (e g despite data indicative of subsurtface
contamination to a depth of 5 49 meters 1 87 meters is the greatest depth assumed to require
remediation) and 3) significant remediation tasks were omitted from the DCEs (e g despite
monitoring data indicating radiologic organic and inorganic contamination of the groundwater
the DCE does not include any cost for groundwater remediation)

As you are aware [CF is still evaluating the SLC site  Spectfically ICF 1s in the process of
developing a restricted release cost estimate and a revised unrestricted release cost estimate
Accordingly | anticipate a continuing dialogue between NMSS and Region | regarding the
underlying issue of the TAR (1 e decommisstoning costs for the SLC site) Please feel free to

conTAacT  [BIGHEE DV V/NMSS Enclosure (3)
(301) 415 6064
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contact my staff it you have any questions regarding this memorandum or the future
evaluations planned for the SLC site

Attachments

1 Review of Safety Light Corporation Decommissioning
Cost Estimate Bloomsburg Pennsyivania (37 00030 02)

2 Review of Safety Light Corporation Decommissioning
Cost Estimate Bloomsburg Pennsvivania (37 00030 02)

cc (w/out attachments) (SN NVs



Ausust 17 2001

To Eric Poz2ue U S Nudle ir Re_ulatorny Comnnssion

From fen Maver vy Porpotase Ciuz Den rohn Collicr and Howard Finkel ¢
Consulun_

Subj~et Review of Satety Lizht Co poration Decommissioning Cost | stimate

Bloomsbui, Penasvivanii

Safcty Light Corporation (SLC) submuttied a decommissionmy fund ng phin (DFPY o
portion of 1ts facihitv in Bloomsbur_ Pennsyhvama whichis covaed by 1O CFR Put 40 heo
37 000~0 02 ' The DFP includes a decommissioning cost estimate (DCE) for uniestricted
releasc m the amount of $23 508 27> ICE s review of this cost estimate 1s presented below 11d
15 divided mto thiee sections  Section 1ievicws the overhving assumptions histed i the
beginning text of the hicensce s DCE Scction 2 cvaluates the costs estimated for the
decommissioning tasks that wcidentificd in the DCE - Section 3 1dentifies decommission n
tasks that arc not covered by the DCL

10 REVIEW OF OV ERLYINC ASSUMPTIONS

Pice 1 2 of the DCL lists eight assumptions usud to devdlop the cost esumate Wihile no
these assumptions seem genetally ica onible 1ive of the assumptions may not m fact p < viac
reasonable basis for the DCE - Those assumpuions ue discussed below

11 Buildings -

The DCE assumes that the Mamn Otfice Building most ot the Ctching Building ind the U SR
Mctils hquid waste bulding will temama phice atta deconmmmissiomn. - Given the number v
toomy that were not chractenizad duc to the tuctun il condinion 1t scems mppropriue o
tssume that most of the Etching Building will rem un m plice Morcover the documanic
contanunation ot croundwater nd subsuifice soil m v requate eneay wion of subswitace 5
such exedy won 1s necessary 1t will not be foasibic tor the buildin_s torarinn i phce
decomnussionming
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12 Fquipment

The DCL assumes a no cost scenano for disposition of uncontaminated cquipment and an at cost
disposal scenario for disposition of contaminated equipment However the DCE does not
mclude a hstidenufying which cquipment 1s assumed to be uncontaminated along with the basis
for its inclusion Furthermore the DCE docs not include a complete inventory of equipment for
each building Consequently 1t 1s not possible to evaluate whether the costs of equipment
disposal are reasonable In addition the DCE provides no guidance or critena for determining
which disposition scenario will be selected tor contaminated equipment

Page 4 6 of the DCE states that analysis revealed no benefit to incorporating volume reduction

processes 1n the cost esimate  This statement seems to confhict with earher discussions statin2
that contaminated equipment would be decontaminated on site processed at a volume reduction
facility prior to disposal or sent directly to a licensed radioactive material disposal site

While it may be conservative to exclude v olume reduction costs in the DCE the analysis
described above may be inaccurate because the rate provided may not apply to contanmnated soil
that requires disposal The unit cost rate of $62 10 for waste disposal provided in Table 4 8 1s
ginven as the dry actr sated waste (DAW) rate

13 Disposal Site

The DCE notes that radioactive waste not suttable for disposal at Envirocare of Utah can be sent
to the Barnwell South Carolina disposal >ite but then states that all waste does qualify for
disposal at Envirocare under the current license and waste acceptance criterta The basis for this
statement 1s unclear given the incomplet¢ characterization of the site (particularly with respect to
mixed waste and subsurface soil contamnation) and the difficulty the site 1s having with disposal
of the silo remediation wastes The DCE includes costs for shipping one cask of waste to
Bamwell which further suggests that not all the waste would qualify for Envirocare

14 Labor

The DCE assumes that local decontamination technicians and supervisors will be used to staff
this project It 1s unclear whether a sufficient number of local qualified personnel will be
available at the time of decommussioning If local personnel are not available additional funding
may be required to cover lodging and me ls

15 Disposal Costs

lhe DCE assumes a ridioactive waste dispos il rate based on shipping to Envirocare of Ut ih and
ne_otning 1 tnorable rate with Envirocare based on a large waste volume and low fevels of
wivity Its unclear why the heensee would be able to obtun 1 tavorable rate  from
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tmvuiocure  The disposal umt cost of $62 10,41 provided m the DCE appears to be m the low

end of the tange for disposal costs  The unit cost used in cilculating the total waste disposal cost

i the DCE appears to be closer to $77/fi1 However this umit cost is still on the low end of the

range for disposal of other wastes  An mdependent 1ssessment of disposal costs bv ICF revealed

arange of $50 SO075/ft forsoil and $75  $31>/1t for othar wastes at Envirocare and Bamwell

Becausc the most significant portion of the overall decomnussioning cost 1s disposal costs small

changes 1 the unit cost for disposal could causc signiticant increases in the overall cost estimate

For example a 10 percent increase 1n the unit dispos il cost would increase the total waste

disposal cost by approximately $1 3 muillion
20 COST ESTIMATE EVALUATION
The DCE for license 37 00030 02 encompasses the tollow g buildings and areas

(N Etching Building

(2) fon Exchange Building

(3) OIld Garage Foundation

(4) 8 x 8 Building

(5) Old Radium Vault

(6) Above Ground Silo

(7) Main Building

(8) Personnel Office Building

9) Lacquer Storage Building

(10)  Mulu Metals Waste Treatment Plant
(11)  Well House

(12)  Pipe Shop

(13) Old House

(14)  Sr 90 Source Vault

(15)  Drain Lines

(16) Employee Parking Area/Sidewalk Arcas Site Paved Roads
(17)  Soils and Other Land Inside Fenced Arca

Several significant components of decommissioning costs were not addressed by the DCE
however Specifically the DCE does not account for the costs of restoration site stabilization
and long term surveillance of the facility if necessary Also the DCE does not describe a
mechanism for adjusting the cost estimates and associated funding levels over the hife of the
facility

Review of the DCE also revealed a number of minor gaps indsot discrepancies However the
potential impact of thesc gaps on the overall cost 1s considered insignificant and consequently
these 1ssues arc not documented in this review  The major gaps or 1ssues for each building are
descnibed in Secuions 2 1 through 2 17 of this memorandum however sever i general concerns
apply to the cstimated costs for all or most of these buildings
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Fust momostoses o de noanon of Bibor b ostmtes o1 cost es imtes provided i
ible 4 s undden md wehnvcbean unible to ramroduce th m for eximple
wcordimo o Tablc 41 shach st the overnsdbco toot deommissionme b will tike

2 549 1ibot hours o decommuission the speciticd 1homs of the Fichimg Burldme \o
detnbis provided oxplunma the brethdown of Tibor hours by ibor cate oy o1 how

m . hours are needed 1o cach speaitic task mvolhved  Furtharmore decomnussioning
tashs for muny facithty buildings are lumped tosether unda the hodine Remaming St
Buildings and Structuies  Thus in mnv cascs 1t 1s impossible to cvaluate the
appropriatencss of the esumated eost without creating in mdependent cost estimate
(which we will undertake in Subt sk~ of this tisk vidar)

Sceond the decomnussionimg wtivities addressed under hicense 37 00030 02 have been
divided mto two phases wccording to the October 2000 decommissioning plan (DP)  The
first ci_ht butldings and weas histed ibove will be addiessed betore the remaming site
buitldings and structurcs  The DP tates  Before this phasce [remaining site buildings and
structures] of decommissioning be_ins Safety Li_ht will determine the desired
disposition of the remaming building contents (reevclc/ieuse or dispose)  Itis unclen
what assumptions were mde about these contents to account for the costs of disposal in
the DCL

A total waste volume is provided for the Remaming Site Buildings and Structures
Waste volumes are not broken out for cach ot the buildings 1o be addressed during the
second phasc of decommissioning  Disposal and shipping costs have been mcluded for
this waste volume however 1tis uncleu whit this waste volume includes  Consequentiy
it1s difficult to estimate the contuibution of cach building to the total volume provided
Furthcrmore the total waste volunics provided in the appendices of the DCE do not seum
to correspond with those provided i Table 4 > of the text

A process cost s provided for decontimimiation ictnvities but it is unclear whether this
cost mcludes Thbor  The quanuty ¢t decontimmn ition w iste to be _enerated was included
i the ot volume for waste disposil Due to in msutficient level of detail however 1t
1s difticult to ascertamn whether the DCE covers appropriate leveds of equipment remon al
and decontanumnation such as for hot spots drains ducting and fans

The cost estimate has not considercd disposal costs tor mived wastes  Process knowled_c
combined with characterization data m ke the _ener wion of mived wastes a reahistic
SCLNAIO

Fhe waste disposal cost used m the cost estimate cilcubwons ippcus o be hiher thin
the stited umit cost of S62 16t 1 ted i thice diftcrent plcos v the OCE (i Section
47 a0 md App e M)



Ine tollowmo scvanteen subscctions discuss the chirctanzamon dote v nliblc for cah
bulding describe the proposcd decommissionin_ cisks hist the cost nddoaded mthe DCE ind
identity any mceonsistencies between the proposed te ks md the mcluded costs

21 I tching Building

The Monscrco Suivey did not evalu e 1 number ot 1ooms duc to poor structur il condiion nd
sifcty concems Specifically rooms> 6 & 11 13 21 33 4> and 61 waie not suneved  The
rem nming numbered rooms through 84 were suneved as well as Attics 1 3 and the Attic R imp
Loosc contamination greater thin 1 000 dpm/cm was found n one o1 more ¢nids for eicht
rooms Fived contamination greater than 5 000 dpm/cm was found i onc or moie _nds tor
cleven rooms Hot spot contamination g reater than 15 000 dpm/cm W 1s found 1 onc or moic

Jrids for ninetecn rooms  Analvsis of 4 solid sample collected from the North W il of Room ~»
had 30 pCrg B1 214

The decommussioning activities for this building have been divided into two phases according to
the DP  Specified rooms for the Etching Building that arc in poor structural condition e to be
addressed during the first phase of this effort For this phase Section ~ of the DCT proposcs to

1emon ¢ equimment
scabble contaminated floor surfac es
decontaminate wall surfaces by surface clcaning or surface removal methods and

demolish these rooms and the contents
The appendices of the DCE which provide the detailed costs include

disposal and shipping of 18 597 ft' waste

equipment remov 1l

scabbling one quarter inch from the floor and one cizhth inch fiom 10 percont of the
walls

building demohtion

slab demolition and

sotl rcmoval (no depth specified)

For the sccond phase of decommissioninz wctivities for this building Section > of the DCF
proposcs to

usc temporary containment tents ind venufition systems to monmize the po entiil
utborne dust and radiologicnl contaminants to itfect occupied ires of the buit i
lemov ¢ cquipment

sc ibble contaminated concrete tloors nd

decmtmimite wall surfices by surfce oo o stfcc temon idbm o S

MRegy Y
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Ine appendice octhe DO which provi le the detatcd o e de
hmited scbbhnz of onc quuta indh from the floor md once ¢ bt ndd o howalls
nd

labor tor cquipmant remon il damohtion + tvines buldin surv v omd vaste disposal
md shipmant

I he decommisstomng tishs proposed i Scetton > 2 of the DCE e mconsistent with the costs

provided in the ppendices of the DCE - Specifically costs tor temporin contamment tents ind
ventilation svstums plhinned for use durm - decontanmuniation do not appe i to be included m the

cost estimate

Eichteen rooms in this building have not been suneved and should not be assumed to be
uncontanunated  Furthermore given the foose fixed ind hot spot contamination found m m
rooms thc decontimmation plinned mav be incomplete  Specitic tllv scibbling s not planned 1t
all torrooms 14 49 63 73 7> and Attic> 1 3 all of which havc loose fixed or hot spot
contamination Scabbling 1s 1lso not planned for either the floor or walls of rooms 2 7 17A 20
56 65 81 and 84 all of which hive loose fined o hot spot contimination  Decontaimination
costs for other sutface cleaning methods m these rooms do not appear to be included n the cost
cstimate

Given the Ra 220 Bi 214 Pb 214 and beta contanunition in _rids adjacent to this building and
the number of rooms with loose fixed or hot spot contanmn ition 1t is hkelv that contunnants
have seeped below the foundation of the butlding mto the sotl  Additional soil samphing
burlding demohtion foundation removal and so | removal mny be necessainy Given the hire
number of rooms and stzc of this butlding additional samplin_g demolition and remon 1l
activities will incruase the overall cost estimate considerably - The addition il waste materiils
generated by such activities will 1lso have a siznificant imp et on cost

22 fon Exchange Building

The Monserco Survey found loose H 3 contanination _reater than 1 000 dpm/cm n three znds
Loose beta continunation greater than 1 000 dpm em w s found m anc _nid nd on the chimney
Fixed contamination gicater than > 000 dpm/cm was found in il mine _nids  Hot spat
continunation greater than 15 000 dpm/cni was also found tn all mine znds with muluple hot
spots 1n some 2nds

Scetion > of the DCE proposes to
demolish the buitding nd contents

sunves the surfice ind subsurince smis ind
et e sotls i eneess of the DO GL



Phe ppandices of the DO which provide the detaled cosis mclude

disposal and shippmg of 242 {0 waste

cquipment remon

scabbhing onc quarter inch from the tlow ind once cichth meh from 160 pacent of the
wlls

building demohuion

slab demohtion

soil removal (6 inches deep) anc

[1bor for cquipment remon il demolition acunvities soil removal burlding and sotl surves
and w aste disposal and shipment

Given the fixed contamination ind hot spots found n i _iids 1tis uncertun whether scibbling
of one quarter inch from the floor and onc erzhth inch trom the walls 1s adequate  Addition il
scabbling mav be necessary to mect was ¢ acceptanee critertv Furthermote eoventhe Cs 1 7

Bi1 214 Pb 214 and beta contamination in gnids near this building soil contamination 1s likeh to
exist below the top six inches of soil below the burlding foundation Consequently additional
soil remon al may be necessarv . Addition il soil remon 1l and decont imimation wall increase the
ovciall cost estimate

23 Old Garage Foundation

The Monserco Survey found fixed contamination greater than > 000 dpm cm 1n all six gnids
Hot spot contamination greater than 1> 000 dpm/cm was also found in alt six grids with muluplc
hot spots in some grids

Section 5 of the DCE proposes to

decontaminate the garage foundation by scibbling o1 complete remon al
sunv ey the surface and subsurtace sotls and
on¢ v te sotls it excess of the DOCGL

The ppendices of the DCE which provide the detatled costs include

disposal and shipping of 1038 ft' waste

scabbling one eighth inch from the foundation

toundation remon al

so1l remov 1l (6 inches deep) and

Iibor for foundation remov il soil sunvey and waste dispos il and shipment

Ginven the Cs 157 aind bety contanination m _tids ne i the Old G o Foundaton so
on munsuon i~ Ihey to evast below th 1op siv mohes of so 1 halow the founa o
C onscquenthy addition il sotl remoy il man be neces uy Turtharmore onvean th i
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contanun tion md hot spots tound m il irds s uncartun wacth 1 cibbba ot wmc g b

meh from the foundation s wdequate Nddional scabblimo niny o ncces 1 o et w iste

weeptinee anten 't Addmonmal sort ramoval md decontimmtion vihoine ¢ the swanfb oot

cstim e

24 5 \b& Building

[ he Monscrco Survey found fined contimimation e itar than > 000 dpm cm i two cnids d on
five picces of equipment and fintures  Fixed contamination on 1w il i_ht switch ind outside
lock hasp were 3 348 8§80 dpnvem wnd - 400 204 dpmyem  1espectinedy Hot spot

cont imination grcter than 1> 000 dpm/cm was found in seven cnids One enid hid 1 hot spot
with contamination of 14 641 146 dpnvcm

Section > of the DCE proposes to

remove the building contents

decontaminate the found wion by scabbhing or completely 1emon b necessan
demolish the building

sunvey the surface and subsurface soils and

cycavate soils in excess of the DCGL

The appendices of the DCE which provide the detailed costs include

disposal and shipping of 426 ft waste
equipment remon al
scabbling one quarter inch from 50 percent of the floor and or ¢ c1_hth inch fiom 25
percent of the walls
butlding demolhition
foundation slab demolition
sotl remon 1l (0 1inches decp)
labor for equipment removal demohtion actnvities building ind soil suivay ind w st
disposal and shipment
Given the Cs 137 and beta contamination i gnds near this butlding soil contimmation 1s Ithey -
to exist below the top siv inches of sotl below the building found won  Consequently additional
so1l removal may be necessary  Furthermore given the fined contamination and hot spots found
in all gnds 1t1s uncertain whether scabbling of onc quarter inch fiom >0 percent of the floor nd
onc eighth inch fiom 2> percent of the walls 1s adequitc  Addinonl s ibbling ma be necessin
to meet waste ceeptance eriterta - Additional sorf remot 1l and decontimunwon will iciease the
overall costestimate
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25 Otd Radiam Ve

The Monsarco Sunvey did notidentify ue contunimation ibove NRC _urdehme feveds althhuon
the poor structurdl condition of the buildim_ prevented sunvevs inside the building - Sohd simple
collected from the roof shedf top and butlding top ware contimmated with Cs 157 Bi 214 Ph

214 Ra 226 wnd batr

Scction > of the DCL proposcs to

decont iminate the foundition bv »c ibbling or complete remon al 1f necessan
demohish the building and contents

sun ¢y the surface and subsurface soils and

excavate sotls in excess of the DCGL

The appendices of the DCL which provide the detailed costs include

disposal and shipping ot 1843 ft' waste

cguipment remoy al

building demohtion

foundation s'ab demolition

sotl removal (6 deep) and

labor for equipment removal soil removal demolition activities building and soil sur ey
and w aste disposal and shipment

The decommussioning tasks proposed in Section 5 2 of the DCE 4rc inconsistent with the costs
provided n the appendices of the DCE  Specifically the discussion n the text describes
scabbling of the foundation yet no deccontamination costs have been included in the DCE for this
building

Giventhe Cs 137 Ra 226 Bi 214 Pb 21 and bet contamination i gnids near this building
soil contamination 1s Iikely to exist below the top siv inches of soil below the building
foundation Consequently additional sorl removal may be necessarv - Additional soil remon al
will increise the overall cost estimate

26 Above Ground Silo

The Monscreo Survey tound loose H 3 contamimation gre iter than 1 000 dpm ecm 1 sivteen
rnds  Fined contamination greater than > 000 dpm cm was found in fine gnds Cs 137 and bety
contimmiation were found in a sind sample collected m the vicimity of the silo
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Scetion S ol the DCE proposes to

rcmon o sto contents

decontiminate the found won by Cibbhhino o complete ramon i 11 necess
demohish the butlding

survey the surfice nd subsurfce sorls md

excavdle sotls i exeess of the DCGL

The appendices of the DCL which provide the detuled costs include

disposal and shippin_ of 639 {1t w it

equipment remon Ja

building demolition

scabblin_ one quarter inch from the floot

foundation slab demohition

sotl remov al (6 inches deep) and

labor for equipment removal demolition activitics sotl removal building and soil survan
and waste disposal and shipment

Gnen the Cs 137 and Br 214 contiminion in grids near this building soil contamination s
likely to exist below the top six inches of <o1l below the foundation Conscquently additional
soll removal may be necessary  Furthermore g¢iven the fined contamination found in five grids
1t 1s uncertain whether scabbling of one quarter inch from the foundation 1s adequate Additionil
scabbling may be necessary to meet waste acceptance criterita The silo reportedly contains H 3
contaminated equpment and scintillation fluids A higher disposal cost mav be applic ible to
these contents and would incicase the overall cost estimate - Addinional soil remon al ind
decontamination will increasc the overall cost esiimate

27 Mamn Building

The Monserco Sunvcy found loosc contimination reater than 1 000 dpm cm 1in onc or more
grids for thirteen rooms  Fined contaminition greater than 5 000 dpm’cm was found i onc o1
more grids for eighteen rooms  Hot spat contamination greater than 1> 000 dpnyem was found
in one or more grids for forty two1ooms Ra 226 Bi 214 and Pb 214 contamination was found
m a solid sample collected beneath the Office Bi1 214 Pb 214 and betr contamin ition w i
found 1n 1 solid sample collected from the floor space in Room 98

Sccuion 5 ot the DCLE proposes to
usc tempor i cont unment tents and ventilation svstems to mmimize the potential o

arrbome daust md 1diolo_icl contiminants to ifect occupted s of the buldin.
cgupment remon i

Iy
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e ibble ot contimmited conerete floor surfices md
decontunmation of wall surfaces by surficc cleanmg or surface remoy il methods

[he appandices of the DCE which provide the detuled costs mclude

temoval of contanun ited duct work from the scecond floor

cquipment temon il from production rooms

scabbhing walls ind floors of speciticd rooms and

labor to1 buildinz sunev equipment removal nd waste disposal and shipment

The dccommissionin tisks proposed in Section 5 2 of the DCE are inconsistent with the costs

provided n the appendices of the DCE  Specifically costs for temporary containment tents and
venuilation syvstems planned for use durine decontamination do not appear to be included in the

cost esumate

Griven the loose fixed and hot spot contamination found in manv rooms the decontamination
planned may be incomplete  Specifically scabbling 1s not planned at all for rooms 105 1258
136 201 217 302 and B3 all of which have loose fixed or hot spot contammation Scabbhn_
is> also not planned for either the floors or walls of rooms 85 92 103 113A 113B 127 135

202 20> 211 214 71> 216 301 and 301A all of which have loose fixed or hot spot
contanunation Decontamination costs for other surface cleaning methods do not appear to be
mcluded 1n the cost esumate  Additional <cabbling or surface cleaning may be necessary to mect
W aste acceptance critena

Gnen the large number of rooms with hot spot contanunation and the contanninated solid
samples collected from the floor in this building 1t 1s hkely that contaminants have sceped below
the toundation of the building into the so1l  Furthermore Cs 137 Ra 226 Bi1 214 Pb 214 and
beta contamination was found in gnids adjacent to this building  Consequently addition il soil
samphing building demohtion foundation removal and soil removal may be necessann Given
the Tirge number of rooms and si/c of this building additional samphing demolition and

remon il activities will increase the overall cost estimate considerably - The additiona] wastc
matcriils gencr tted by such activities will also hive a sigcnificant impact on cost

28  Personnel Oftice Buillding

The Monseico Sunvey revealed loose beta contimination creater than 1 000 dpm/ecm 1 onh one
ctid  Fined contamunation greater than > 000 dpm/cm was found on top of the well in the
bisement  Actual fived contamimation at this location was 20 272 016 dpm/cm

Scetton ~y of the DCE proposes 1o

ponve bundimg contents
¢ vobs e bulding
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charwctenize the div well d oy civate s needad
survev the sutfice and subsurface soils  md
Lne 1 ate sotls 1 eveess of the DC G

I he appendices of the DCE which provide the detutled costs include

cquipment temon il

building demolition

dry well excavation (10 fcet deep)

scabbling onc guartar mch from the floor and

labor for building survey bullding demohtion cquipment removal dinv well exe nvon

and waste disposal a 1d shipment

?

The decommussioning tasks proposcd in Section > 2 of the DCE are inconsistent with the costs
provided in the appendices of the DCE  Specitically no labor costs have been inctuded for din
well characterization and for soil remo al

Given the hot spot contamination found m onlv one gnid the hmited decontamination activities
planned are probably sufficient Howev r the DCE does not include the costs of soil remoy 1l
for this building other than dry well excwation  Soil sampling was not conducted m grids
adjacent to this butlding  Soil simples adjacent to these crids are contiminated with By 214 ind
Pb 214 Inaddition records indicate that the dry well may have been used for disposal of
matenal surplus Consequently soil contamination 1s likely to exist below the top siv inches of
soil and additional soil removal mav be necessiry  Additional sotl removal will inciease the
overall cost estimate

29 [ acquer Storage Building
The Monserco Sunvcy found hot spot contamination greater than 15 000 dpm/em 1 onc id
Scetion > of the DCE proposes to
decmolish the building following 4 relcase sun ey
survey the surface and subsurface soils and
excay ate soils mn excess of the DCGL
The appendices of the DCE which provide the detuiled costs include
equipment remon il

burldimg demolition
shib demohition

s
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sotl removal (6 ches deep) ind
Fibor tor cquipment removal demohition activities sotl remon il building and sott sun o
ind waste dispos d and shipment

Given the hot spot contamination found monc _nid 1 limted imount of decontamun wion 15
neeess iy Sceabbling or surface cle g mav be necess iy to mect waste acceptancee critert t

Given the Cs 137 Ra 226 Br 214 Pb 214 and beta contimination mn grids near this butlding
soil contamination s Likely to enist below the top siv inches of soil below the building
foundation  Conscquently additional soil removal my be necessiry  Additional soil removal
md decontamination will increase the overall cost estimate

210 Nlulti-Metals W aste Treatment Plant

According to the DCE the mam portion of this building including the Boiler Room the Waste
Room and the Compressor Room were not used for operations involving radioactive materials
However the Monserco Sunvey identified fixed contanunation greater than 5 000 dpm/cm n
onc _rid of the Boiler Room Hot spot contimination greatar than 13 000 dpm/cm’ was found
two grids of the Boiler Room and five giids of the Compressor Room  The actual values of the
hot spots 1n the Boiler Room were 268 424 dpm/cm  and 86> 06> dpm/cm

The Carpenter Shop in the rear of the building was used for operations involving radioactive
matcnials The Monserco Survey found fixed contamination greater than 5 000 dpm/cm’ 1n five
«rnds  Hot spot contarmination greater than 15 000 dpm/cm was found n eight grids  The actual
vlues of fined and hot spot contamination in gnd 10 were 267 141 dpm/ecm and 11 904 820
dpm ¢m 1espectivelv Loose alpha beta and H 3 contamination ¢reater than 1 000 dpm/cm’
fixed contanmnation greater than > 000 dpm/cm  and hot spot contamination greater than 15 000
dpm’cm werc all found during additional survey of ¢nnd 10 Fived contamination greater than

> 000 dpmizem  was also found on a hight fixture and a vacuum cleaner within gnd 10 Ra 226
Bi 214 and Pb 214 contamination was found 1n a concrete sample collected from the HS East

W all

Secuon > of the DCE proposes to
Femon e cquipment
decontiminate the Carpenter Shop by scabbling or surface cleaning
sc ihhlc contimimated concrete floor surfaces of the rtemaming building and
accontinmn e w il surfaces by surf we cleaning or surt ice remon al methods

The ipy endices of the DCE which provide the detarled costs melude

scbhhie oo gquauatarich from the tloor md one ai_hthvinet frone the walls and
Fovors buddic sunvey md for v oste disposial wnd simipmient
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e decommusstoning tasks proposcd m Scetion 5 2 of the DCE we meonsistant with the costs
provided in the appendices of the DCE - Specthically cquipment remon il costs hive not buen
mciuded  1tis unclear whether the DCE covers approprte levels of cquipmant s burldime
mcludes a lar_c volume of cquipment mcluding e stment tinks contiol pncds cpony conted
tanks ovcrflow tanks compressors an ~lectrical paned 1 enerator pipes rmetd storie
c¢ibmet and twenty 55 gallon drums

Given the high levels of fixed contanunation and hot spots found n the buildin_ 1t 1s uncertun
whether scabbling of one quarter inch from the floor and one eighth inch from the walls 1s
adcquate  Additional scabbling may be nccessary to mect waste acceptance criteria

Furthcrmote given the Bt 214 Pb 214 and beta contamination in grids near this building nd
the sumps located in the floor soil contamination 1s likelv to exist below the top siv inches of
soil below the butlding foundation Consequently building demolhition and sotl removal mav be
necessary Equipment removal buildinz demohtion activities soil removal and
decontamnation will increase the overall cost estimate The additional waste materials generated
by such activities will also have a signifi ant impact on cost

211 Well House

The Monserco Survey found hot spot cortamination greater than 15 000 dpm’/cm 1 one gnd ind
on a bottom shelf fixture Sunveys for fixed contamination were not conducted for the floor R
226 B1 214 Pb 214 and beta contaminalion was found in a solid sample collccted from the

floo1
Section 5 of the DCE proposes to

1emos e equipment

decontaminate the building

demohish the building

crout the well

survey the surface nd subsurface >oils and
e ate sotls in excess of the DCGL

The appendices of the DCE which provide the detailed costs include

cquipment remow il

butlding demolition

sotl remon al (6 inches deep) and

libot tor equipment remov 1l butlding demolition building surnvey and waste disposil
wd shipment

Cf?/{,
P @; ’”«;fﬁ,{

&



[he accommissioning Lishs proposcd in Scetton > 2 of the DCE are iconsistent with the costs
provided i the appendices of the DCL - Specificaliyv there e no costs imcluded for _routing the

wll or decontaminating the buitding,

[he DCL indic wes that the old w ater supply well s probably contamin sted with Ry 226 The
known ridiolosic il contamimition combhined with the potenti il chemical contammition m the
sotl warrants cxcav won of the well  Afso given the single hot spot found in the buildm_
decontanimation costs tor 1 limited amount of surface cleaning or scabbling 1e nccessary
Furthermore decontamimnation of the building floor may be warranted given the contanmination m
sohid samples collected trom the floor and the Sr 90 spalf that 1s suspected to have taken place in
this butlding  Additional sc ibbling mav be necessary to meet waste acceptance critenia

Given the Br 214 and Pb 214 contaminition in grids ner this building and sorl contanmim tion 1
likely 1o exist below the top six inches of soil below the building foundation  An o1l spill 1s
known to have contaminated soil in the vicinity of this building  In addition an underground
acetonc storage tank 1s suspected to be housed under this building and an o1l storage tank 15 1n the
ground next to the building  Further investigation and tank excavation mav be required

follo ving butlding demolition  Additional soil removal tink excavation and decontamin ition
will increase the overall cost esumate  The presence of the o1l spill and acetone storage tank
present the potenti ! for soil cont iminated with both radiological constituents ind chemic il
constitucnts  Disposadl costs will be high 1 for this mined w aste

212 Pipe Shop

The Monscrco Sunvey identified loose H 3 contamiation greater than 1 000 dpm/cm on two
pieces of equipment  Fined contamination greater than 5> 000 dpm cm w 1s found on three preces
of equipment o1 fixtures Hot spot contarnination greater than 1> 000 dpm/em was found in onc
grid  The actual value of this hot spot was 22 967 dpm/cm

Scction ~ of the DCE proposcs o

remon e the burlding contents

demolish the burlding

suivey the swifce and subsurface oils and
ove v te sotls i eveess of the DCGL

The appendices of the DCE which provide the detailed costs include
cquipnient temon il

butlding demohition
shib demolition



soth remon it (6 inches deep)y ind
[bor for cquipmentiemonal demolition wctinvities sotlremoval building sunvey  ind
w iste dispos il and shipmont

Given the hot spot found i the building a imited imount of decontamination 1s necess i
Ciivent the Br 214 and Pb 214 contanmination in grids near this butlding and the high radon
concentrations mn this building sotl contamination 1s hkely to exist below the top six inches of
sotl below the building foundation  Furthermore the building was constructed over a portion of
the old canal that was used for disposil of Ra 226 contaminated ductwork  Additional soil
ramon al may be necessary - Additional sotl removal ind decontamimation will increase the
overall cost estim it

213 Old House

The Monscerco Sunvey found loose H 3 contimination gre iter than 1 000 dpm/cm 1in two _nids
and on two pieces of equipment or fixtures Fived contamination greater than 5 000 dpm/cm
was found in two ¢nds and hot spot contamination greater than 15 000 dpm/cm was found in
two ¢11ds and on five pieces of equipment or fixtures

Section > of the DC E proposes to

remove the burlding contents

demolish the building

sun ey the surface and subsurface soils and
encan ite soils in excess of the DCGL

Ihe appenaices of the DCE which provide the detailed costs 1nclude

equipment remon il

bullding demolition

soil remon al (depth not e 2tble 2 inches or 2 feet) and

Ibor for equipment remozal building demohtion soil removal building sunev and
waste disposal and shipment

Goiven the By 214 and Pb 214 contamnaiion in gnds near this building soil contammnation 1s
JikcIv 1o exast below the top six nches of soil below the building foundition  Consequently
iddiuonal sotl remon 1l may be necessuy  Because of the wooden structure decontamination of
this building m 1 not be practical Howcovar ¢iven the grven the fived contamination greater
S 000 dpmem found i two 2nids ind hot spot contimination greater than 15 000 dpm/em
round m two oids decontanmun wion should be addressed mn the discussion I decontimimation 1
not prctct the cost estimate should reflect the cost tor disposil of these continun ited

Py e s Addimonal sort remov b ind decontimmanon will imcrease the overll cost estimate
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Ihe Monscerco Sunvey reve tled fined  ontimmtion _reater than S 000 dpm em o seven gnids
nd on boxes i the room Hot spot ¢ mtimm sion _reater than 1> 000 dpm cm ws found
asht cnds Tho actud viluc of ot spot contimim wtion in cnid 13 was 1 217 450 dpm/em

Scction 5 of the DCE proposces to

remoz ¢ the vault contents

demolish the building

sutven the surface and subsuificc soils nd
excavale soils in excess of the DCGL

The appendices of the DCE which provide the detuled costs include

equipment remon il

scabbling onc quarter inch from the floor

building demoliton

soil remon al (no depth specitied) and

Iibor for er npment remoy il bulding demohtion soif removal building sunvey and for
waste disposal and shipment

Gnen the Cs 137 Bi 214 and beta contamination in grids near this building sotl contamination
1s Iikely to exist below the top six inches of soil below the building foundation Additional so1l
remon al may be necessairy - Given the number of _nids with fixed or hot spot contaimination 1tis
uncertain whether scibblingz ot one quarter inch from the floor 1s adequate  Additional soil
remonral and decontanmin ition wili incrcase the overall cost estimate

215 Dramlnes

Surfice sotls ind waters from druna_e ditches or outfalls were sampled duning early

mi estigations but do not appeadr to hiv e been charcterized during the Monserco Sunney  An
electromagnctic sun ¢y and a _round penetraung ridar (GPR) surv ey identified buried pipes
across the sitc -

Section » of the DCE proposcs to

sunvey and ramove the cement tiough behimd the Mam Butlding
loc ite other di nm hines vy exe v auon or other me s

sun ey deun hines ind

remon e dr i himes of contaniin ited
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Lhe ppendices of the DCE which provide the detnled costs include

e nvating nd removing buried di un pipe

remon ing imbedded dram pipe

e tting mnd removing sew el pipe

remon g imbedded sewer pipe

ranov ing nanholes and catch basins

hbor for suivey of the grate behind the M un Building and

labor for ¢xcavation and remon 1l activities as well as waste disposal and shipment

Numcious dramn hines have been identificd in tacihity documents that are not acknowledged m the
DCE A diam known to be contaminated with Ra 226 lies under the floor of the mainten ince
wiic enclosure arci of the Etching Bunlding, The back of the Main Building has a dramm
comvevance (cement trough/sewer grate) which transferred process water from the Mam Building
to the East Lagoon  An 8 or 10 inch drimeter outfall drains into the East Lagoon Drain lines
trom a sink n the cesium laboratory portion of the Mam Building are routed to the Cesium lon
Exchan.e Building and then join a dram hne trom the parking lot and flow to a 10 foot sump that
w15 found underground near the north side of the Lacquer Storage Building  The outfall from
curtent USR Metals operations at the Multi Metals Waste Treatment Plant i1s located south of the
List Plant Dump ard behind the fencin_  In addition apparent discharge lines or discharge
ditches have been observed from the Liquid W aste Building to the nver and from the Mult
Mctals Waste Treatment Plant to the river 1t is difficult to assess the adequacy of the demohition
costs because the specific drain systems were not described  Given the number of drain hincs to
be removed and the soil contamination across the site soil contamination in the vicinity of some
drams s hikely 1o exist - Soil removal m v be necessan Costs for both soil remonval and soil
disposil will incicase the overall cost esiimate

216 Emplovee Parhing Area/Sidew alk Areas/Site Paved Roads

Dunng the Monscico Sunev samples weie collected from gridded areas that include the

Lmplovec Parking Area Ra 226 Bi 21+ Pb 214 ind beta contamination was found in these
rds  Generally sidewalk areas and site paved roads were not characterized However soils
wdyicent to these areas were characterized and contaminated with Cs 137 Ra 226 Bi1 214 Pb

214 and beta
Scetion > of the DCE proposces to

survey the surtface and subsurface sotls in the gravcl cmplovee parking arca and
e ale sotls i eneess of the DCC L mits
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the appendices of the DCE whinch provade the detaked costs madude

remondl of contimmiated soil from the amplovee puking arc

Fibor for excavation md survey of emplovee puhing e s well s disposil and
shipment of contamin ited soils ind

hibor for suivey of the umplover parking arcr the mun enti ince road  the visitor parking
fot the castern north south road the western north south road the east west road the
sidewalk in front of the M Binlding, the sidewalk around the Nuclewr Building and the
slab north of the Nuclear Buildimg

\lthou h discussed in the DP the DCE docs not addiess remediation of sidew itk areas and site
paved toads The appendices of the DCE however do incorporate costs for survey of these
are1s suggesting that have been issumed to be uncontaminated

Given the contamination in soils adj wcent to the sidewalk arc 1s and paved roads 1tis hikelv that
the sotl beneath these surfaces 1s contan mated  Sampling demohtion sotl removal ind soil
disposal may be necessany  Disposal of asphalt and cement that may be ramoved from impacted
arcas may also bc necessary Additional costs tor sampling demohition soil removal and waste
disposal will increase the overall cost esiimate

217 Soiis and Other Land Inside Fenced Area

During the Monserco Suncy 504 surface soils samplcs were collected fiom the 307 gridded
areas used to describe sampling location  Monserco reported the following results

181 positive Cs 137 results with 01 above NRC guideline values

154 positine Br 214 results with 112 above NRC guidehine valucs

94 positive Pb 214 results with 9 | above NRC guidehne values

21 positive Ra 226 results with 2+ above NRC guideline values and

8 positine Am 241 results were reported with 3 above NRC _uidehne v alucs

Drawings are included in the /O™ Review and Evaluation of Characterization Data 1o show the
spectfic grids that were above the teference values  Beta contamination was also identified nd 1s
described in the same document In addition four samples wese collected n the vicinity of the
Underground Stlo Arca the Old Loading Dock and Well M7  These samplcs were analyzed for
volatile organics but did not have results iboyve the EPA health based levels (HBLs) One sotl
sample collected behind the Lacquer Stor e Building gave a result of 461 p  Total
Hydrocarbons Fow samples were collected in the vicinity of gnid

223 Well M7 the Undergiound Silo Arer and the Old Loading Dock ind were inihvsed for
mectils mdysis Bavlhum and cdmium were detected above HBLs
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Fhe Monsarco Survey also mctuded 1 hmited ch iacterniz ition of sub surface soils  Thirteen
borcholes ware dilled in the ueas south of the Mun Buildine (< 137 R 226 Bi 214 Pb 214
ind betwere all detected ibove reterence vialues at depths as shallow 15 0 61 meters (2 foct) aind
1S deep s v 49 metars (I teet) An clectromagnetic surves wdentified areas of elev ited soil
conductivity (indicative of mor2 e contimination) md inomahies associated with bunied
metallic objects m the vicimt of the two Tigoons  Anomahies indicative of Trge metallic objects
were 1denuticd south of the Etchmg Building and to the cast of the Well House A GPR survev
conducted during the Monscico mvestigation rey e tled GPR reflections characteristic of metallic
objects drums in the vicinity of the W est Dump and n soils adjacent to the Liquid Waste
Buildin

Scetion > of the DCE propos.s to

survey the surface and subsuiface soils for the soil north of Well 5 the soil under the Old
Loading Dock and the soil around the Machinc Shop during the first phase of
decommuissioning

sun ey the surfacc and subsurface soils surrounding the Underground Silo Area
Abandoned Canal Area East and West Lagoon Arca East Plant Dump West Plant
Dump soil bv Old Berwick Road soil from Vance/Walton property sotl north of
Lacquer St age Building and all other land nside the fenced area and

excavate sotls in excess of the DCGL hmits

The appendices ot the DCE which provide the detailed costs include

disposal and shippinz of 7 683 ft' of waste from soils north of Well 5

disposal and shipping of 143 ft of waste from soil under the Old Loading Dock
disposal and shipping of 6 023 ft of waste from sotl around the Machine Shop
disposal and shipping of 95 343 ft of waste from remediation of remaining site soils
soil removal for the arca north of Well 5> (7 679 ft )

so1l remov 1l for the Old Loading Dock (145 1)

soil removal for the uea north of the Machime Shop (0 021 ft)

sotl removal for the East Lagoon (volume unspecificd)

soil removal for the W est Lagoon (v olume unspecified)

so1l remov al for the soil near Old Berwick Road (v olume unspecified)

sotl removal for the soil from the Vance/W alton property (volume unspecificd)

sotl remov 1l for the soil north of the Lacquer Storage Building (v olume unspecificd)
excavation of the West Dump

cxe vation of the East Dump

eneay tion of surface soils at the unpived e north of the fence

cyeay ton of surtace soils at the Ab mdoncd Canil Area

cxe notton of sub surfice sorls at the Abandoned € i1l Arca

oo v aon of othar surtace sorls wouna S ety Liht Burldim_s

v onaton of sutfce sohim ue batween foiee md v

1™ ey
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backhifl for all exciy tted arcr and

| ibot for soil remov il ind excavyation whivities survey of alt soil arcas addiessad ind
w ste dispos il and shipment of contamimn ited <otls

Given the vast contamination of surface soils across the site and in weas not specificathy
described by the DCE  and the lack of characteriz ition of sub surface soils 1t 1s hkely that the
DCE underestimates the volume of soit thit will require removy it Depths are given i the
appendices for soil removal and excayvation but are not completcly fecible Six feet (1 §7 meters)
appears to be the greatest depth of excavation  Radiolo_ic il contannnation 1s known to exist s
dcep as 5 49 meters (18 fcet) Consequently addition il sotl will require excavation and disposi il
Also the electromagnetic and GPR sun eys revealed metalhic objects that will require excavation
and disposal The DCE indicates that the la_oons will be druned ind Thgoon waters will be
released to the river Given the lack of characteriz ition data for these waters should not be
assumed to be uncontaminated

The presence of metal and orgamec contaminants in the surfice soif rusces the possibility that the
so1l may be considered mined waste  Disposal costs will be higher for this mined wste - Finaliy
the stated unit cost of $62 10/ft’ provided n thc DCE 1s notcd to aipplvto DAW  Costs for soil
disposal may be different but arc not necessarilv hihar  Additond soil excivation w ita
treatment and so1l disposal will increa e the overall cost estimate

30 TASKS NOT COMERED BY THE DCE

The most significant gap n the DCE for the 37 000-0 02 license 1s the fulure to address
groundw ater remediation Radiological contammants orzanic contiminants and mnor_anic
contaminants were detected during botl the Monscico investigation and the more recent PADEP
mmvestigation Results of these monitoring events combined with previous iy estigations indicate
that the underlying groundwater 1s cont immited Remediation of the groundw wer should be
included 1n the DCE and will have a sicnific int impact on cost

Two water tanks are located on the site and also have not been addressed by the DCEF - The
Emergency Water Tank 1s located cast of the Machine Shop adjacent to the property hne and the
Water Tower 1s located just west of the Main Building These structures were not el aluated
duning the Monserco Sun ey and aie not expected to be contaminated However soils in the
grids adjacent to the Emergency Water Tank were sampled and are contaminated with Cs 137

Pb 214 and beta Based on these result the Emergency W ater Tank mav need to be removed to
allow excavation 1nd disposal of sotls  Gamma spectrometry was not performed 1 gnds
immediatelv adjrcent to the Watet Tower however _ross beta was detected in i adyicent wrid
Gnven the lack of charactenization daty these soils should not b assumed to be uncontimin atea
The Water Tower mny need to be removed to allow excav won ind disposil of soils
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[he tollowmg bullats identify wdditional tisks that should berequied for mmdividual butldins

md noas

Ftchine Bullding  The DCL should be revised to wccount for scabbhing or surfice

cleaning in alt affected 1ooms

AMun Building  The DCE should be revised to account for scabbling or surface cleaning
il atfected rooms

Lacquer Storage Buildin, The DCE should be 1evised to account for decontamination

Well House The DCE should be revised to account tor well excavation and
decontammation of the floor

Pipc House  The DCE should be revised to account for decontamination

Soils and Other Land Inside Feneed Arcy The DCE should be revised to address
cxcavation of subsurface soils and management and trcatment of lagoon waters should
they fail to meet the critena for relc i1sc into the rivel
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To Enc Poguc U S Nuclear Regulitory Comnmssion

Fon (N I S C
Consulting

Subject Review of Safety Li_ht Corporation Decommissioning Cost Estimatc

Bloomsburg Pennsvlvania

Safety Light Corporation (SLC) subnutted a deconmmissioning funding plan (DFP) for 1
portion of its facility 1 Bloomsburg Pennsyvivania which 1s covered by 10 CFR Part 40 licensc
37 00030 08 ' The DFP includcs a dec omnussioming cost estimate (DCE) for unrestncted
release 1 the amount of S5 621 360 ICF s review of this cost ¢stimate 1s presented below and
1s divided into threc sections  Scction | reviews the overlying assumpt ons listed n the
beginning of the hicensee s DCE  Scetion 2 evaluates the costs vstimated for the
decommuissioning tasks that aie 1dentificd in the DCE  Section 3 1dentifies dccommissionming
tasks that are not covered by the DCE

10 REVIEW OF OVERLYING ASSUMPTIONS

Page 1 2 of the DCE hists eight assumptions used to devclop the cost esumate While most of
these assumptions seem generally reasonable five of them may not in fict provide a reisonable
basis tor the DCE These assumpuons are discusscd below

11 Buildings -

The DCE assumes that the Nuclear Burlding will remain in place after decommissioning  No
sampling of this building has been petformed The operations myvolving tittium have been
ongoing since 1969 and will continue until decommussioning nd the building 1s located on 4
part of the site that may require decontaminauon Given these ciicumstances and the
documented contamnation of groundwater and subsuifice soils on site 1t may not be feasible fo
the building to remain n place after decommissioming

! 1

[CF his reviewd the decomnnssioning cost ¢ nmate for th i unme poraons

boocovaad by icense 57 000 v 02 and has proscated s tdin 0 nder s pro0 conve
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12 k quipment

The DCE issumcs a no cost scenario for disposition of uncont immnated equipment ind n at cost
disposal scenario for disposition of contaminated cquipment  However the DCE docs not
include a hst identifying which equipment 1s assumed to be uncontamin ited along with the bsis
for its inclusion Furthermore the DCE does not include a complete inventory of cquipment for
each buirlding, Consequently 1t 1s not possiblc to evaluate w hether the costs of equipment
disposal are reasonable In addition the DCE provides no guidance or criteria for determining
which disposition scenano will be sel¢cted for contaminated equipment

13 Disposal Site

The DCE notes that radioactive waste not suitable for disposal at Envirocare of Utah can be sent
to the Barnwell South Carolina disposal site but then states that all waste does quahfy for
disposal at Envirocare under the current license and waste acceptance cnterta  The basis for this
statement 1s unclear given the Incomplete characterization of the site (particularly with respect to
muxed waste and subsurface soil contamination) and the difficulty the site 1s having with disposal
of the silo remediation wastes The DCE includes costs for shipping one cask of waste to
Barnwell which further suggests that not all the waste would qualify for Envirocare

14 Labor

The DCE assumes that local decontamination technicians and supervisors will be used to staff
this project It 1s unclear whether a sufficient number of local qualified personnel will be
available at the ime of decommissioning I local personnel are not available additional fundin_
may be required to cover lodging and meals

15 Disposal

The DCE assumes a radioactive waste disposal rate based on shipping to Envirocare of Utah and
negotiating a favorable rate with Envirocare based on a large waste volume and low levels of
activity It 1s unclear why the licensee would be able to obtain a favorable rate from
Envirocare The disposal cost of $62 10/ft* appears to be 1n the low end of the range for disposal
costs The umt cost used 1n calculating the total waste disposal cost in the DCE appears to be
closer to $77/ft' However this unit cost 1s still on the low end of the range for disposal of other
wastes An independent assessment of disposal costs by ICF revealed a range of $50 $675/ft’
for soil and $75 $315/ft’ for other wastes Because the most significant portion of the o erall
decomnussioning cost 1s disposal costs small changes in the unit cost for disposal could causc
significant increases in the overall cost estimate  For example a 10 percent increase in the unit
disposal cost would increase the total waste disposal cost by approximately $280 000



20  COSIESTIMALE EVALUATION
1he DCL for license »7 00030 08 encompasses the followng buildings and areas

(1 Nuclear Butlding

() M ichine Shop

(") Sohd W aste Building
4 Liquid Waste Building
() Restricted Area Soils

Several significant components of decommissioning costs were not addressed by the DCE
however Specifically the DCE does not account for the costs of restoration site stabilization
and long term sun eillance of the facility 1f necessary Also the DCE does not describe a
mechanism tor adjusting the cost estimates and associated funding levels over the life of the
facihity

Review of the DCE also revealed a number of minor gaps and/or discrepancies However the
potential impact of these gaps on the overall cost 1s considered insignificant and consequently
these 1ssues are not documented in this review  The major gaps or issues for each building are
described 1n Sectior 2 1 through 2 5 of this memorandum however several general concerns
apply to the esimated costs for all or most of these buildings

First 1n most cases the derivation of labor hour estimates or cost estimates provided 1n
Table 4 1 1s unclear and we have been unable to reproduce them For example
according to Table 4 1 which lists the overall costs of decommissioning 1t will take

5 042 labor hours to decontaminate the Nuclear Building No detatl 1s provided
explaining the breakdown of labor hours by labor category or how many hours are needed
for each specific task involved Thus 1n many cases 1t 1s impossible to evaluate the
appropriateness of the estimated cost without creating an independent cost estimate
(which we will undertake in Subtask 3 of this task order)

Second due to an insufficient lc vel of detail 1t 1s difficult to ascertain whether the DCE
covers appropriate levels of equipment removal and decontamination such as for hot
spots drains ducting and fans

It was difficult to assess the quantity of decontamination waste to be generated as the
DCE indicated that this quantity was estimated as a function of labor

Lastly the waste disposal cost used 1n the cost estimate calculations appears to be hmigher
than the stated unit cost of $62 10/ft listed in three different places in the DCE (in
scction 4 3 Table 4 8§ and Appendin A 3)

Rogy
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The following fives subsections discuss the characterization data available for ¢ ich building
describe the proposed decomnussioning tisks list the costs included in the DCE and denufy
any nconsistencics between the proposed tasks ind the included costs

21 Nuclear Building

This building was built 1in 1969 and ha, only been used to process H 3 as work with the other
radionuchdes ended by 1968 Hence 1t may be reasonable to assume that the buildin_ has
significant H 3 contamination but that other radionuchdes are unlikely to be present No
sampling of this building was performed duning the 1995 Monserco Sun ey because this building
was still in use (and could therefore bec ome contaminated after sampling)

Section 5 2 of the DCE proposes to

decontaminate the Nuclear Building by removing equipment removing floor
trle/hinoleum as needed

scabble contaminated concrete {loor surfaces as needed and

decontaminate the wall surface< by surface cleaning or surface removal mcthods

The DCE indicated hat this building will not be demolished The appendices of the DCE which
provide the detailed costs include

disposal of equipment such as hoods storage boxes various ducts ceiling and floor tiles
sewer piping vacuum pumps and other miscellaneous equipment

scabbling one quarter inch from 25 percent of the floor and one eighth inch from 25
percent of the walls

labor for general cleanup remonsing buried and imbedded sewer pipe and removing
equipment and

labor hours for surveying both the outside and inside of the building

Although no samphing of this building has been performed the operations involving tritium have
been ongoing since 1969 This building 1s located on a part of the site that may require
decontamination and operations are expected to continue until decommissioning Consequently
for purposes of the cost estimate the Nuclear Building should be assumed to require
decontamination

In addition given the B1 214 contamination mn one gnd adjacent to this building and the lack of
sampling of other grids adjacent to this building soil beneath the building should not be assumed
to be uncontamuinated Additional soil <ampling building demolition foundation removal and

T'he outer walls of this butldine wre made of corrugated metal  The DCE did not provide
iy mform won on the composttion of mterior walls

4
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sotl removal may be necessary  These tasks will increasc the overill cost estimate - Demohition
and w ste disposal costs for this butlding will significantly incrcase in the overall cost estim e

22 Machine Shop

The Monserco Surnvey found fixed continunation greater than 5 000 dpm/cm 1none ¢nd ind on
the sink in the bathroom

Scction 5 2 of the DCE proposes to

remove equipment and remove floor tile/limoleum as needed

scabble contaminatec concrete floor surfaces as needed

decontaminate wall surfaces by ,urface cleaning or surface removal methods
demolish the building

survey the surface and subsurface soils and

excay ate soils 1n excess of the DCGL

The appendices of the DCE which provide the detailed costs clude

removal and disposal of 24 tons (768 ft ) of equipment

removal and disposal of the walls and cement slab floor

removal of approximately 428 ft' of soil under the Machine Shop (to a maximum depth of
6 inches)

labor for general cleanup equipment removal machine shop demohtion slab remoyal
and sotl removal and

labor for surveying both the outside and inside of the building

The decommussioning tasks proposed in Sect on 5 2 of the DCE are inconsistent with the costs
provided 1n the appendices of the DCE Specifically the discussion in the text describes
scabbling of floors and decontamination of walls vet no decontamination costs have been
included 1n the DCE for this building

Given the R1 226 Pb 214 and Bi1 214 contamination in grids near this building soil
contamination 1s likely to exist below the top six inches of so1l  Additional soil removal mav be
necessary and would increase the overall cost estimate

23 Sohd Waste Building

The Monscrco Survey found fixed contamimation greater than 5 000 dpm/cm’ in four grids and
on a cabinet Loose H 3 contamination zreater than 1 000 dpm/cm was found 1n seven crids s
well 1s on two fintures and two pieces of equipment In one grid the loose H 3 contamination
measured 99 840 dpm/cm Hot spot contamination gic 'ter than 15 000 dpm/cm was found i
two ¢rnids ind on seven pieces of furnitue



Section 5 2 of the DCE proposes to

remove equipment

scabble contamnated concrete floor surfaces as needed

decontaminate wall surfaces by suiface cleaning or surface removal methods
demolish the building

survey the surface and subsurfice soils and

excavate soils in excess of the DCGL

The appendices of the DCE which provide the detailed costs include

removal and disposal of equipment and waste including tritium fo1l and target waste
scrubber column cans sign wa te paper bag waste stub can waste hquid scintillation
waste and waste in drums

scabbling one quarter inch from 25 percent of the floor and one eighth inch from 25
percent of the walls

removal and disposal of the walls and cement slab floor

removal of approximately 285 ft' of soil under the Solid Waste Building (to a maximum
depth of 6 inches)

labor for ge eral cleanup equipment removal machine shop demohition slab removal
and so1l removal

labor for surveying both the ouiside and inside of the building and

disposal of one cask containing 8 ft’ of tritium foil and target waste at Barnwell

There appears to be some discrepancy between equipment being disposed as listed in Appendix
13 of the DCE and summanzed above and the types of waste and fixtures observed during the
site visit For example ICF observed two old glove boxes a compactor ladders a cabinet a
wall fan (previously used to vent the building) a gas line for a heater and a heater It 1s unclear
whether this additional equipment was assumed to be uncontaminated stored 1n the solid waste
building after the DCE was prepared accidentally omitted from the DCE or incorporated into
one of the more general line items such as solid waste buillding demolhition

Given the Cs 137 Pb 214 and B1 214 contamination in grids near this building soil
contamination 1s likely to exist below the top six inches of sotl Additional soil removal may be
necessary and would increase the overall cost estimate

24 Liquid Waste Building

The Monserco Survey revealed loose H 3 contamination greater than 1 000 dpm/cm’ 1n one ¢nd
Hot spot contamination greater than 15 000 dpm/cm’ was found on three fixtures Liquid 1n the
sump had a H 3 concentration of over } milhon pCi/L
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Section 5 2 of the DCE proposes to )

remove equipment

. scabble contaminated concrete {loor surfaces as needed
decontaminate wall surfaces by surface cleaning or surface removal methods
demolish the building

. survey the surface and subsurfa« e soils and

. excavate soils in excess of the DCGL

The appendices of the DCE which pro vide the detailed costs include

removal and disposal of 49 tons (1 536 ft*) of equipment

. removal and disposal of the walls cement slab floor and sump
removal of approximately 17 100 ft' of soil under the Liquid Waste Building (to a
maximum depth of 10 feet)
labor for general cleanup equipment removal building demolition slab removal sump
removal and soil removal and
labor for surveying both the outside and inside of the building

The decommuissioning tasks proposed in Section 5 2 of the DCE are inconsistent with the costs
provided in the appendices of the DCE Specifically the discussion 1n the text describes
scabbling of floors and decontamination of walls yet no decontamination costs have been
included 1n the DCE for this butlding

It 1s unclear whether the DCE covers appropriate levels of equipment obseryed during the site
visit including removal and decontamination such as the four large metal tanks (each having a
2 400 gallon capacity) that are used to treat trittum contaminated wastewater four tables/work
benches pallets alawn tractor (1 e nding mower) asink ladders gardeming tools ajigsaw a
hand truck empty metal 55 gallon drums an empty overpack an empty plastic drum several
boxes of returned signs several pairs of boots an old oven and lockers

According to the Monserco report before 1960 the building at this location contained below
ground vaults used to dilute low level ridioactive waste water prior to discharge to the niver
After the 1972 flood the below ground area was backfilled and the current Liquid Waste
Butlding was constructed over this backfill As a result so1l contamination may exist below the
top 10 feet of soil and additional so1l removal may be necessary This tasks will increase the
overall cost estimate

25 Restricted Area Soils
With the exception of soils below the Machine Shop Sohd Waste Building and Liquid Waste

Building no soil removal was included in the DCE for the 37 00030 08 The DCE indicated
other so1ls in the Restricted Area fencing wete addressed in the DCE for the 37 00030 02 Our
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evaluation of the disposal costs for additional sotls within the restricted area fencing 1s included
in our review of the 37-00030-02 hcense

30 TASKS NOT COVERED BY THE DCE

The most significant gap in the DCE for the 37 00030 08 hicense 1s the failure to address
groundwater remediation Radiological contaminants organic contaminants and 1norganic
contaminants were detected during both the Monserco investigation and the more recent PADEP
mvestigation Results of these monitoring events combined with previous investigations indicate
that the underlying groundwater 1s contaminated Remediation of the groundwater should be
included in the DCE and will have a significant impact on cost

The following bullets 1dentify additional tasks that should required for individual buildings

. Nuclear Building The DCE should be revised to account for decontamination of the
main stack disposal of the plastic tubing used to vent the sohd waste butlding to the main
stack on the nuclear building ind decontamination costs for the floor undemeath the tile
(given possibihity that trittum rmght have seeped under tiles)

Liquid Wa< e Building The DCE should be revised to account for removal of soil from
under the building below 10 feet deep and disposal of drain lines and contaminated soil






